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EH, 3£3, 3 Oil Li II ^SESI £1% 2»8»a »U£AI bl^ 2oH™E SoHUS MgSUl, BIS°I tf»B BSIM OI8S 3212^21 til 

4 asm 2»an^ 3H»aoi ho. ie.^2£ MBEib oiae hi* Emm 2xmi\s\ oii^Aib 3 gf^ga °*=jhssm bis bs 
aws ttstss Mgaib be. s^jhss/h B±e ms»m ^§a2joi ^ 4 vei hi^ sanii 2x12x121 oissiji 
aao. 

SB. EH (HI 2AOUib IC 9£S| XI S 99011 CDB* SfSaBOl 2.5VSE2J ax|2] SfigOl ^OfXiAi Ol BIS aX|?f SXH }HiJ£|3 H 
D. 

3BI3 01 BIS E1\^M ^SigJH 1 7-335261 3i §£011 ;HAI8 bhSf BOI 3 B^BSI &=XHS£M ajtfMtf BISE Mgofb 

BE!. 3 M^B°I g^XH^SAi U4/3 Tlw 0 4 M Ol gRXHSa g^XH£2J U\^m 3&S B9|£ g§S2£W 0| til 4^ 2 

shu 2»axi2i mois mgm s&m^is^ s aoi nssoi hd. 

3B1U Ol SMOil Si 01 AH 3 g>^XHS£M MgBb SBS^ BIB8 ^61 3^Bfb §§01 213, SEB SB3(£tt«)8 SIM 3?0il 3i 
&a(overdlscharoe)OI S2I ^°H§ MOIS sg 0 | UWHOb SAW 2J2iO. 

maw e Haass areaaoi 2.5 v m+ Emm 2»axioi hoi/h 3 e^xHssAi die bb eib asaa msbj» o\m 

Bi 3 gJ=XH£SM BIB £S ^sfifiQE ®mi BIS BS LIB tfs>gS MSSfe 3<g 

3B1U £ ggXtSS 01 BIB gRXHSSM BIB BS L\m &SBS M8SS 3?. g^S SsOl XI SIB St Oh^BH. B^XHSSM BIB 

b« eib aasB aisskx sbsb ®m s^oii sbsoi s?i *i^hs &ois bis bs s^m ^ihi mbb sxi°j s^si 

OS3UIS M0I8 H£)0l UBSOb ^fllB B2WHO. 

& 8Rj» 91 014- SSH^M ?tilS til^ SoHli 2x^X1 OilAiSj &2IB tifSf SHIB 8HBB8 BO. tfAIISMIfc 

s ^§8, m^xhssah bib eib ttmrnm mbb ssoii aicn ah jibbs bixhbssmi mois ^«oi ^s ui^ 
asni 2xim ^ ?i^m ®m ^9.^. ofe aoia. 



e ^soii 21s xii 1 tii^ Emm 2xFaxib a^nf §y ui^ ^hisfdi. 4>ois g>^g°j §>^xhshj ^s^q^ah bis b 

^ Ul ^D- Miolb ^,^IS M^gHJ e^XHSSJ ^S^^^AH BIS ^siii AFgSm, 4^IS til^ 25H 

^OilAiSj gDH^f- S4f 0)l^E1!^2f S6h OlI^Eil^M B^S^Ot, S# B^ 0il^Eil^2f iH^ Btf CHI^EilM^I- ^ gDH SXII2I 1 

0 HI 3% 0l^ BABjK 0^£i »6f B^ (HIAEIIsa U4T B&t OlI^EII^g Bfi s 0H ^ h a 0H afl |o| 60 xfl2|% 0|^ B^£l£^ B bl 
^ 2oH^ 2XI2XI0ID. 

3BIH ^Ol XII 1 til^ 5joH§ ZXt&X\2.\ ^0| g,^0l| 2i01A1°i &^£| ^£^o^ A H BIS &° Ui ^B #§IBS A^g^HI O^gBi B 
=r CHI ^AH£J M^°J ^^M^Ai BIS &^ EIB ^sfSB MBB til 4 Emm 2^2 XI 0|| 2±0\tt 3 til^ SoH^OIIAiSJ gDH^Ai 

b^ 011^91=2} in^ b^ cHi^ai^^h eon aaioii m\o\ 10 aisi% oi« s^ia o^ea b^ b^ oii^qi^ 011^ 
Eii^g B£i sdh:^ goH ax^isi 60 xii2j% 01^ Mgms 01 ui^ 2oH^oiiAi£i §dhs[ ^oib sf^xHsa m^xhs afoi 

oil ^oiAi sxis^g x-iSfAi^ib ¥efsoi ^^ib sol sjxiiaoi oi tii 4= Emm 2xFaxioii aioiAi°i Mo\m mm\ »»BO. 

Oj^lAi »3| XII 1 til^ BoHl 2xfaXI01l 2JO!Ai bl4= SoH^jOIIAiHI gDH^AH B4T Btt Oil^Eil^Sf iH4T B^ OIIAEil^^f §DH 2 
flISI 10 X\m% 01^ i,^£J£^ B 5iS B4f B^ 011^91 = gf 01 01 ^j^g 2oH^0IIAi£| 0|S E^£0\ mmO\ MQ\M 

mgo\ umx\n aw. seb b^ oii^Eii^o] ^ 0 , 0) SQ ^sh^hj feohja/H ois as^oi mmo\ Mo\m 

mso\ umxp\ DH^OIEK 

□Bin m 1 til ^ asm 2»anoy aioiAi 3 b^ohaisi s^xhs^ AFgmb bibbs us ^b ^^e^AHb 01 hi* Emm 

2^2X1011 910\M2\ l\%Em ^Mo\0\ A\0\m mgm B^AI^IHS LiNi,- x M x 0 2 WSOIIAI MB SOI^^ £Eb B, Al. Si, P^¥Ei ^ 
i!£lb S|0|E ie°J S!r4tOI3, 0 g 0.52I £WM BULHOIXIb 2B AFggfe £0| ti^^SID. ^61 1^1 SD 

SB ^IXIISPI ?|5HAHb &OIB MOI Co, Ti, V, Mn. Fe, Sn, B, Al, Si, P^¥Ei £^£lb ^0\5: 1B2| 3^ Mgohb 31 

01 WBSISfO. 

3BI3 gf=XHSS/H MB mb BIBBS MB ^B tt»B2| ^1^21 OlI^AHb LiNi0 2 , LiNi 0 . 8 Co 0 . 2 0 2 , LiNio.s AI M 0 2 , LiNi 0 . 8 Ti 0>2 

0 2 , LiNio.8 V 0 .2 O 
2 , LiNio.s Cr 0 . 2 0 2 , LiNio.s Mn 0 . 2 0 2 , LiNio.s Feo.2 0 2 , LiNi 

o.s Cuo.2 Oz, LiNio.8 Zn 0<2 0 2 , LiNi 0 . 8 Nbo, 2 0 2 , LiNio.s Moo. 2 0 2 , LiNio.s Sn 0>2 0 2 , LiNi 
as W 0 .2 0 2 , LiNioj Co 0 .t Ti 0 . 2 0 2f LiNi 0 . 8 Mn 0 .i Al 0 .i 0 2 ii S ^ SiO. 

BS g^XHS^Ai MBSfe BIBBS EIB ^sfBHJ ^Xll^e] OII^Aib Li 4 Ti 5 0 12 , Li 3 Ti 3 O s mm S * SAP. 

SEB til 4 aoH2"2| gOH^ AfgoFb B^ B^ Oil^Eil^^Alb Oil SB 5HSUI0IM, 3^UI0|M, ^MUIOIM mm Alg 

B ^ a^CH, ^81 Oil^Si 3^UI0IM, H^^^ 31SUI0IMB MgSfe 5101 UfB^ISFO. BS, Btf Oil^Eils^Aib OOIB 
LjlOIM. Dill 0111 3^L||0|M. Dill SSI ^fiHIOIM. Oil B OI^HS^ 3^L||0IS, CI Oil H ^MUIOIB. 0111 5Mi 3^H|0|M. Oil 
1 0I±EMH 3FSUI0IM SB MBB ^ 2^° 01, ^61 CID1I1 ^MLIIOIM, Dill 0111 JffiUIOIS, Q||l ng| 5FSLII0IM, CI Oil H 3^ 

muioim mm Memb 5ioi ti^B^imo. 
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SEB Ol bl« S5H2ij£J gOHMAHfe #3|B B# Btf 01I^B]|^2f 4Hg Btf Oil^EilM OI2ISI gQHM 8WB H°H. OIBIB gOHS 
Aifcr. OII^CH 1,2-0 011^ Al Oil B, 1,2-CIOil^AIOIIB, 0H4AI0U*AI0||B §21 §£H¥Ei bl^ B6H§1 2»SX| Oil BBqSS AtgSIQ 22b 
gOHM AISV 401 SID. 

EEB #21 B *^ B6h OII^Ejl^Sf Btt Oil^Blsa gfsi gDHJf gOH SSI Oil CH8KM 80 OI&OI 9EI| SfS 01 b|4* BSH^ 

a 8Rjhs» s=}xn^ moioii sicxa) axig^g wmAi^ib ^bsoi awt 201 ch^ fiixiiaoi moib «goi sd bs b&swi 
so. 

SEB &3IB bl^ BSH^Oil SiOjAi &3IB gOHOII g6HAI3lfe giMAHfe ^EH¥Ei bl^ 26H1! 2 2 J! Oil AH M8SII2 £Xia 28 
AtSB 40* afcQI, 0II2CH LiPF 6 , LiCI0 4 . LiBF 4 . LiCF 3 S0 3 g£J BIB 9BB0I AIS9DI. 018 §18 6PIB gOHgOll 0.5 - 1.5 
mol/ISJ B9|0||/d g6HA|2J BoH^OI MSSO. 

3 din b ^scmi sb *pi xhi i oi^ Emm 2x\&x\m °iouh &?ib m^m ^biai^ Aiin^ioi e^sah^ §en¥& HB3° 

S AtgEIU Sib MBIHMUS!, MB.I Oil^^l §2^ OIQSR(microporous film)0|U §1 AtBB 4* 212, SEB BBIOIIB 

a ^moieu §BiB¥£=a- biyaiei §8 aibs h« b«b oil &oib hi^^oh^m bsai?i msb ^e sua. 

OICHAH S B3 0II SIB M 2 d|4> BoHH 2»S»te 8^3 bl^ B6H^8 ^UISKH. #3|B gROIIAISI gf^I|]S2| ^££2^ 

M LiNii- x M ny M 2 0 

2 (AjgOIIAI MB Co, Ti, V, Fe, Sn, B. Al. SI. P^¥G d^Sfe 3 01E 1Ba gj^OIIJ, x = y + z, x <0.6, 0.05 <y <0. 321 SJIB 

E.^S)°^ ElUUIOiXlb BIBBS ^B tt»B8 Atgmfcf BE!, #3|B M^OIIAHa g^XH^a ?§M2^Ai BIBBS EIB 
§imm AFgofOl, &3IB bl^ 26H^a gDHOfe gOH BfllOil DioH B& Btf Oil^Eil^Ph 10 Xil3% 0I& BS9£E^ B til* Emm 2 

»anoia. 



UBIH » ^S2| fll 2 bl^ 2oH^ 2xf27;i^ SOI BIBBS UH ^B ^9B0II MnM BSAIUjII- OfMBi bl4 SoH^SJ 

^DHeOII B^l- (HI^Eil^M ^DH S! Ml Oil CHoH 10 »|2S|% 0|& BSAI^IS BIBBS Ui ^B 6^^011 AOiAiSJ Ni°J ^Xi! Si 
8 A01AHE «5| HI 1 UI4> 2oH§ 2»BXia D^^XIS MOIB ^S0| »feH»3, SEB B^MfiS 3A§i HI 1 bl^ SoHl 

2X^XISJ SS^CfE HB»SI B ❖ HQ. 

Oj^lAH 4f^l HI 2 bl^ 2xhSX| Oil HOUHE bl^ SoH^HI gDH^Al A^gote Oil^EII^^AHb 0H1@! ^fiHIOie, n 

?hamoiE ( 3^liioim mm a^b ^ h^oi, ^si o\m$\ 5^liioim. h^i^i ^feuioi^M a^6^ 201 b^^im 

D. 

SEB bl^ 26H^0UH£j gDH^AH Btf OlI^EII^M AfSBOII SICH AH Ol »^ B^ Oil A 01 I- bl^ B oH °h CHI AH °J gDH^OilAH 37 - 
70 S^IOilAH BS£1E^ m£ 01 b|4^ SoH^l^ gf^XHS2f e^XHS°l MQ\Q\\M 2X1^^8 X1SUI3[b ¥^eoi ^l^r 5! 

Ol CH^ ^X1I£I01 MOIB ^^01 BitBO. 

e^hi ass ^9 

E 1S » 2|Z|£| ^A|0ll2f bllHOllOIIAH ^HIB bl4^ 2»BXI£| Ui^^iM UHtB ^SE. 

[^S8 ^AIS^I ?IB SEH] 

oisk ^ chi sib bi^ Emm 2»sxioii m\o\ ^aioiim mo\ ?x\m2.^ M^mm ofmeh oi ^aiohoiiahsi bi^ Emm 2x\ex\ 

Oil HOIAH^ MOIB ^^01 B^EJDb %m blJHOIIM ^01 S a 4ai BP. CH^OI S BBOD 2|B bl^2oH§) 2»BXIfc ^81 Oh£H°l AIAI 
Oil Oil UEI^l 51 Oil B§£lb 5B OhUCH, 3 QXIM ^§6HI 3^b S?IOilAi ^1S| &%o\0\ ^AIB ^ Hfe 30ID. 



baioi 

(AIAIOII A1 ~ A4 §J blinOII 01 - Q3) 

AIAIOII Al - A4 % UIJ20II Q1 - Q30II H01AH B^jU M^M 0^2f SOI 61-01 ^»IB3 OFMBH bl^ B6H^8 0^E^^2^ SOI o\0\ SBI 
5^, E 1011 US ^8 £ AA MOI^SI b|^ BoH^ 2xFSX|M ^HIS^D. 

<»52i snn> 

B^s 3 HI B Oil SiCHAHb B^XHSSAj LiNi 0 . 8 Co 0 . 2 0 2 m Af§6^, 01 LINi 0 . 8 Co 0 . 2 0 2 a EBfllB 2Ji^2 S 3*1X112! MdlM¥ 
EMsf biyBI@lM 90:5:5°J e^blM $BSF58Q. ^^B &BMOil N-Dlll-2-niMBI^ (NMP)H D\o\0\ sBIBISB DB. 01 ^BHBI 
B HB MB ^¥Qls^H| 9B (Ml RE) M£l|0|E(doctor blade) ESS Oil ESSm. 0128 150lCOilA1 2 AIL* Eg&^M^ 

e^e mil b oil 2ioiAib e^xHs^Ai u 4 Ti 5 o 12 m Mgsm, 01 uTi 5 0t 2 a ebsib 3«r»B mbim^em^ uiuai 

SI8 90:5:5a §^HIM BBWSO. 01 ^B80il «?IB NMP8 ^F6f01 sfilBlsfB DM, 01 sBIBIB §^ SBxIIB ^£1^3 &BOII 
REi BaiOlE E5S0II 2\o\0\ 01518 150*CO||Ai 2 A|Z! SIS^^AI^ ^HIS^D. 

<bl^ BoH^a *M> 
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di4> &m^m saisoii 9jlo\m n mm^.M ea o\\±t\\^2i mm® ^suioim (Eoa y\a ou^eus^ anm ^slhoim 

(DMC)a, OIS §0H OI2j£i gOH&l 1,2-P 01*5 A| Oil @ (DME)B 5 1011 US Xil^bl^ SBB zt £&gOHM MS»3. 01 B ^ 

S^gOHOII CHoH gi^AH tt|AJB»2SB!tt BIB LiPF 6 g I mol/ISI blS£ g8HA|3| 2^9 bl4- aSH°»g £»WaD. 

<axia ara> 

dl4* S5H§ 2»a*IB zfaiBOII aiCHAlb £ 1011 US Wasoi 9B2S ^BIB 8R 1 j» 22f2J AtOIOII AilUfBIIOIEj 3M/H 

#£IHMie!X-|ia UgS|B JHXHAI^lia, OIMs ^EhOIB(spiral) §^25 ^Oh 2| BX| 4^011 4SAI&* 01 a XI £H 4^011 Z[2f &f 

ji» stgog sjsib at ui^ &m^m ^sskx ^^m mo\n, is ^ bioie §6h 9= a^exi- 6oii s^aiui oisa 

2M BI0IH goH a XI tB 4011 S^AISIOI. g>*= 2I¥&XF 6^ a XI a 4M DHU 80U £|3H a^H^ Sfi|AliJ2£W 2| 

bi^ asmi 2xhaxie sraittact. 

oioiah a^ia aoi oroi sfxiie *iaioii m - A4 * amoii qi - Q3a *t ui^ awn 2»a»B §22^ 500 mAoiiAH ga exia 
a 2.7 vwn ^aAi^js ^aan 500 mAoii ah »a exia^ 1.2 vwn ssai^ oisb 1 ajoibs sua, 200 Atoi^a sbtsb ef 

^oHAH 5F01 200 AMBJHXia 1 AM390II SiOUHSj ^ag^°j (ArOlM i§ls)i ^Ar6 r 01 3 g^M 0^°J S 1011 

UEMJIHD. 



(ID 







&UgQHa fl|2|dl EC : 
DMC : DME 


Afoi^ ms\m%/M 

OIB) 


AIAIOII A1 MAI Oil A2 
6IAI0II A3^A|0j| A4 


LiNio.8 Coo.2 0 2 LiNio.s Co 0 .2 
0 2 LiNio.s C00.2 0 2 UNi 0 .8 C 
O 0 .2 0 2 


30 : 30 : 4035 : 35 : 304 
0 : 40 : 2050 : 50 : 0 


0.180.170.060.08 


din oil Qiaimoii q 

2HIS01I Q3 


LiNio.s C00.2 0 2 LiNio.s C00.2 
0 2 LiNio.e C00.2 0 2 


25 : 25 : 50 5 : 75 : 207 
5 : 5 : 20 


0.210.220.55 



0| §j»£¥H bFa UOI dl4 SoHSwOIIAlSI gOHeOil »tf OH^EH^o] Oil a Sil 3^UI0IM2K ±H& Btf Oj|^E|| = °i DIOHl 

3hsuioiM^h ztat 10 si 3% oi& esua o*sa oi oiiaey ^smoiMa ci chis immmm m& eona uisoi 60 x\m% oi^s 
s a sbsohb Aiiei «iaioi ai - A42j 2» ui^ aoH^ 2»anfc ui* asH^sj ^^goHgoii/d°j oyss 9jaaoisa ami a 

5FML1I0IM2) g^UieOI B ^SH| i2jg 2iX| SS UIjUMI Q1 - Q32J 2| a6Hl 2^2 XI Oil d|6h0| ArOI^ g§f§0| 

^Of AFOIM ^^0| gT^oH 2i21Q. 

6IAIO0 A1 - A4S|.2f bl4 aoH^ 2x r aX|M dlJH^M S^, &^ 01|AE||soi oil S @! ^fiUIOIMa iH^ ^ 011^01 = 01 

udiib ^^biioime sa gop^ ^dh azii°j 80 ai^% o\&2.m & mmq\\ A3 ^ A4°j st bi^ a5H§ 2xfaxioii Siou-i^ ahois i 
^soi ch^ ^ofxuh x\o\m mso\ §is a §>^su 

(^aioii bi - B13 gy dimoii R1) 

^AIOII B1 - B13 H blJUOII R10II ^OiAHb 6f3|B AIAI0II A1 - A4 ^ U| JHOII Q1 - Q30IIAH2J 2f HI 4- a5H^ 2X r aXia &^2J 
MOW Arg^ 8»^XHS2| ^3^01 0F£H°i fi 2011 US D A ^^XH^M Argam, 3 OIS Oil LHoHAIh- ^^1^ ^AIOII A32J 

bi4* aoH^oiiAtei goH^Ai onaey ^fslhioim (Eoa qoiib ^mliioim (DMC) SI 1.2-P0IWA|0||B (DME)e 40 : 40 : 
20a Alibis a^AI^J ^tlgDHM ArMorOl 2| dl^ aoH^ 2^3X|B ^MStHD. 

3din oia aoi ^bib ^aioii bi - B13 a dunoii ma 21 bi* asmi 2^axioii qi6hai£ ^ie s^a o^^xi^ t>m 200 m 
oi^a m%&m &mmM Sroi 200 Atoia^xia 1 afoim&oii aoiAia ^ag^a ^sfe woi^ i^b)m ^k\o\o\ n ^D\m o\ 

EHa H 2011 0^a UEFUiaU. 



(S 2) 







^tfgDHa fll3blEC : 
DMC : DME 


MoiM m§.\m(%/Mo\m 
) 


^AlOil B1^A|0ll 82^ AI 
Oil B3^A|0|| B4^A|0II B 
5±JAI0II B6^A|0II B7^ 
AI Ml B8^A|0j| B9^A|0|| 
B104IAIOII B11^AI0j| B 
12^A|0j| B13 


LiNi0 2 LiNio.5 Co 0 . 5 0 2 L 
iNio.4 C00.6 0 2 LiNio.8 Ti 
0.2 0 2 LiNb.8 V a2 0 2 LiN 
io.8 Mn 0 .2 0 2 LiNio.s Fe 0 . 
2 0 2 LiNio.s Sno.2 0 2 LiN 
io.8 B 0 . 2 0 2 LiNio.s AI0.2 
0 2 LiNio.s Sio.2 0 2 LiNi 0 .8 
P0.2 0 2 LiNio.8 CU0.2 O 

2 


40 
40 
40 
40 
40 
40 
40 


40 
40 
40 
40 
40 
40 
40 


2040 
2040 
2040 
2040 
2040 
2040 
20 


40 : 20 
40 : 20 
40 : 20 
40 : 20 
40 : 20 
40 : 20 


0.070.070.130.070.080. 
070.080.070.060.060.0 
80.070.12 


blU Oil R1 


LiCo0 2 


40 : 40: 20 


0.24 



0| SHf^¥E] d^a ^Ol g^jHSMAI E.IM Ul ^ tts\mm Mg£ ^AIOII B1 - B13°l ^ d|^ EmM 2xFaXlb ^ 

^xhs^ah umm fe^mxi &s licoo 2 b uijumi ma bi^ Emm 2^axioii bimoi mo\m mmmo\ exis^i ^o^xu^ m 
o\m mso\ ^xia^i ^^msu. 
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m\H &JIB 61 AIM B1 - B13HI UI4 Emm 2xfa*IM AH^ bimsag S^. 3 gRXHSMAH &UIB LiNi,. x Mx0 2 (*ISM/H MB 
Co. Ti, V, Mn, Fe, Sn, B, At, Si. P^¥P d^iSfe 301E 1gS| §14:0111. 0.05 < x ^ 0.52] ^3|M B*S)£3 UEHHOlXIfc g>> 

^XH^e MSB 6IAIM B1. B2, B4 - B122J 2| bl4* aoHH 2flaXlb 6f3IBx£l &0I 0.6°^ 9 gRXHSB MSB 61 AIM B32J 
HI* 2»BXI SI Li ^8 NI2IM CuM SJJB 61 AIM B132I fcj|4 a5HH 2»aXISD£ M0|g ^§1^01 P^ ^OfflAi AtOlfl 

*soi e« Ban ssihd. 



(61 AIM C1 - C8) 

6iAIM CI - C8MMb 61 AIM A1 - A4 S bliHM Q1 - Q3M/HS b!4= SoH2»°l SHIM S!CH AH □ gOHS AfSofc »6f & 

<y M^BI^a 41 & B6i M^EH^oj 0 ^oj fi 301 | U8Hf2f »0| ^Md\H, 3 OISIM CHSHAib 61 AIM A1 - A4 SS bCEM 

Q1 - Q3HJ 3¥2f DiPII£ »« 2| bl4> 2»SXIB Z»H»HO. 

OPIAi 61 AIM C1 ~ C8M CUoUHb H 3M S0| bl4> aoH^°l SDH5M SJCHAH B6f M^EH^a 41 Btf M±HI = B 

mV\ SDH 2fll3 80 Ml 3% 0|&0| »j» Oie^, 6JAIM C1M SiOiAife B6f Btf M^EII^g HSUS! 3ffiH|0IM (PC) 

61 AIM C2M 2iCHAib B£ Btt Oil ^ Ell EC# PC^, 61 AIM C30II &OiAib ±H6f Btf M±EII = » Dill Ml 9KHI0IM (MEC) 
61 AIM C4M 2iO]Aj^ 414 B4f M±EI|e» Mil n^sj 5 ^yiO|M (MPrC)^. 61 AIM C5M &lOiAib 414 Btt M£B|s« PM 
1 ^SLHOIM (DEOS. 61 AIM C6M AHfe 414 B6> M±H|sb DMC2I- DECM. 61 AIM C7M HOIAlfc S4 Btf M^EI|s» ^1 
SI 9«HI0IM (BC)S, 61 AIM C80II SiOUHb 414 Btf M^EIIMM Ml 3JSHI0im (EPrC)^ Ba»JKQ. 

HEJH 0|2f&0| 2»X||B 6IAIM C1 - C82J ^ bl4 aSHS 2»aXIM CUoHMS #3|£| OfSPHIS 8101 200 AlOISSI e&as 

y^oHAi moi 200 M0|g7»X|2| 1 M0IMS°l ^sfM (MOIM ls*g)M iA^fOI 3 S 3011 Ofgy UEFUI21D. 



(fi 3) 



gf^XHS LiNio.8 Co 0 . 2 0 2 


61 AIM 


eimon3 ^ a qui 


afoi^ mmm%/ 
Mo\m) 


C1C2C3C 
4C5C6C7 
C8 


PC : DMC : DME = 40 : 40 :20 EC : PC : DMC : D 
ME = 20 : 20 : 40 : 20 EC : MEC : DME = 40: 40 : 
20 EC : MPrC : DME = 40 : 40 : 20 EC : DEC : DM 
E = 40: 40 : 20 EC : DMC : DEC : DME = 40 : 20 : 

20 : 20 BC : DMC : DME = 40: 40 : 20 EC : EPrC 
: DME = 40: 40 : 20 


0.070.060.070.08 
0.070.060.100.10 



bl4* 2oH5»^J gOH^ AF^Sfe B<y Oil ^ Ell ^21- 41^ M^0l^°J m^m ^SAlEi ^ AIM C1 - C8°l ^ bl^ Emm 
2»HXIM 2JLO\M^ M0\m ^sFsOl 6f^lB bjJUM Q1 ~ Q3°j ^ HI4 SoHH 2»BXIM blofOI BXjo^l #0\7HM M0l£ ^^01 ^ 

^b bi4 Emm 2»axi3t ^oisa. 

3£I3 6T3IB 6JAIM CI - C8°j ^ bl4 2xfSXie AiS UIJHfHg 3^, tf^lB 014 s 2oH^2J 8M5M/H9 »6f B6h M^EII 

s^Ai MVa 9fam0IM (EC) ^/Eb ^HSieil 9fML||0IM (PC)M A^^^ 0^2H, B^ M^EjlM^Aj PDlli 5ffiU|0|M (D 
MC). Dill Ml 9hMUI0|E (MEC), Dill HSi ^MHIOIM (EPrC), PM1 9KUI0IM (DEC)M MSB 61 AIM C1 ~ C62] 2| UI4 2 
0H3 SXIb B^ M^Eil^^AH ¥1^1 ^£UI0|M (BC)B MSB 61 AIM C72J b|^ SoH^ 2»3Xia. 41^ B^ M^Eil^^Ai Oil 

m ^amoie (EPrOB msb 6iaim cs^i bi^ Emm 2»axiM mm Mo\m mmmo\ c-^ ^o[^iah Mo\m mgo\ Be 

(61 AIM D1 - D5 91 U|HM S1, S2) 

61 AIM D1 - D5 ^ UIjHM SI. S2M 910] 6fP|B 6IAIM A1 - A4 » b|SM Q1 - Q3MAJ2) g>^£j ^XflM 2J0UH AhSofe gf 
^XHg°J aSSIOj, «^IB LiNh-x Mn y M z 0 2 WSM/H MS Co, Ti, V, Fe, Sn, B. Al, Si, P£¥Ei tf^EJb ^!Oi£ 1#£| 

OIH, x = y + z, x ^ 0.6, 0.05 ^ y ^ 0.3 2J ^^IM El^§)°§ UEHHWXIb LiNi 04 Mn 0 . 3 Co 0 . 3 0 2 M Orsfii «l^ 2 

oH^MAHSJ SDH^AH Ml@! 9FSL1I0IM (EC)2f 1,2-PCHWAIMB (DME)M 0\${°\ R 4M US Xj|5|bl^AH SSAia SDHM MSSm. 
H OISIM CHSHMb ^ AIM A1 - A4 ffi blUM Q1 - Q32J S^2f DhB^XIS 6f01 2| bl4> SSH^ 2»aXIM ^HI8^P. 

3dli Oiaaoi ZSfHff 61 AIM D1 - D5 S b|SM S1, S22j 2| bl^ SoHg 2»BXIM CHSrOI £EE¥t 500 mAMAH ^a ^XiaE/ 2 

.7 vwxi eaMEi^ saa^ soomAMM &a exia^ i.2v^xi &aAi?m, oi^m 1 Ahoie^ skx 100 moissi ssae e.^ 

oHM SK)j 100 MOI^TJUIM %10\M°\ 1 M0l^&2| ^S§^2j mmm (MOIM ^me)M ^M8H2, 3 OfEH°J fi 4M 0\mZi U 

EILHSIP. 



(S 4) 



gRXDS: LiNio.4 Mn 0 . 3 Co 0 . 3 C% 




SSgDHSI fflSltilEC: DME 


100 Aioigsfxi°j Mom mmmwM 

OIS) 
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* 1 a - on 

l u • yu 




n r\ic\ c\Rr\ r\£*r\ f\(^r\ f\on o/ir\ oo 


AIM D3^A|MI D4^AI 


50 : 50 


70 : 30 




oil osbunoii smmoii 


100 : 0 


0 : 100 




S2 


7 : 93 







01 S^S^E) S9H& bf2f 901 gf^fflSSAj LiNio.4 Mn 0 . 3 Co 0 . 3 0 2 B AJSSj» OFsEH b|* & 6H 2" OH AH gOHSM! B& B£f MI^HI 
soj MIH3J 3hfiUI0IM« 10 HI 3% 0I& BSAIZ! AIAIMI D1 - D52J 2| bl* aoHH 2xhSXIb B& B& MI^E1IM2J 01192! dtMLHI 
OI^HJ &0| 10 XII 3% OlElo^ g dlinOjl SI. S22| 2} b|* aoHU 2»BXI0|| b 1 8101 A10IB gslsOl BH8MI b^O^Ai AJ0IB2I ^ 

soi bhswi er«ai siaa. 

3BIH ^AIOII D1 - 052] 2f bl* aoHU 2»aflB AHM bimKg S¥, B& Btt OII±a|spj o||H@y ^SUIOIM^ gOH§MI 30-7 

o x\m%°\ ®m\M »$?e aiaimi 02 - D4°i 21 hi 4 s a8HH 2^2 jioiiah^ ch^ aioim ^sieoi ^q\jhm MQ\m naoi bs erg 

oH 

CH^OI ^ Al OH D1 - D52J 2J til* 2»SXIMI &CH AHb &3IB UtSWOI gf^XHSSMI AH2J NISI bIMM 3^1 SiMOilEE S?»:n 

tfJIB zt *]A|MIMIAH2] b|* S5H^ 2»SX|2| ?j^2f DtS5H|2| Sj!P1 

H£|^2 4WB 4JAIMI D1 - D5 U HI a Oil S1. S22] H|* 2»a*IMI &OiAHb S^XHSSA) LiNi 0 . 4 Mn a3 Co 0>3 0 2 B A1S81 

m^oLK £PIB LiNii- x Mn y M 2 0 2 (4SMIA) MB Co. Ti, V, Fe, Sn, B, Al, Si, P^E\ 301£ 1g2| g^OIH. x = y 

+ z. x ^ 0.6, 0.05 ^ y ^ 0.3 SI BJIB E»B)2S UEHJIOmb }|Ef2] ^=JHS. Oil & CH LiNi 0 . 5 Mn 0 . 3 Coo. 2 0 2 Efe UNi 0 .4 M 

n 0 ., C00.5 0 2 B A1SSS 3¥MI S10IAH£ 0*B3W2| fijlPI £01 2D. CH^OI bl* 26H^2j gOHgMIA|£| gtf B# MI^EH^B Oil 

12! ^SUIOim CH^Oll HMii 3hfiHI0IM ¥121 ^MLilOI^B A18S8 S^MI &[CHAH£ DJS3UI2I m.2\D\ gOlSCh 

(UAIMI E1 ^ E2) 

AIAIOII E1 £ E201I aiOIAlb 6T5IB 61AIMI 01 - D52J bl4 2»ai|0B/Ha U\QD\I\£. gf^fflSSA) LiNi 0 . 4 Mn 0 . 3 Co 0 . 3 0 2 B 

MgSfe BS. ^^XH^^AH LiNio.4 Mn 0 . 3 Co 0 . 3 0 2 B MgSfe BS. bl<* SSH^OII SICHAHb 3 §DHgOj|AH21 B^f OI|^EI|S£ 
AH Oil Ha ^fiUIOIS (EC) CH6J01I OtEH2| S 5011 UgbhSf 901 ^AIOII E1 Oil AH ^ 3FMLHI0IM (PC)B. ^AIOII E201IAHb ¥^ 

2! 9^uioim (bob Mgm^m n&a. m\n ^ib ^aioii d3°j s^sf djb^his oib ^^> h Btf oii^Eii=a i.2-poiwaioiib 

(DME)M 2|2t 50:5021 »|3|U|S S&AI3IH, 3 £1011 CUoHAlfe ^IB tiAIOII D1 - D52J g^2F ttOI ^ dl4> 2oH^.2X^ 

Hd|3 Oiaaoi 5TXIIB ^AIOII E1, E22| 2| b|^ S6H^ 2^ai|0|| 2i01AH£ #3|B AIAIMI ^AIOII D1 - D5£J O^UHI^ 6^ 

oj 100 AtoiBJtJioi 2ioiAH2i 1 moim&2i %&g%B\ m§}m (Mo\m mmm)m za\o\h. n ^2\m ^is aiaioii D321 o\m 
en ofan2i s soil o\a& ueuhhd. 



(H 5) 



gf^JHS: LiNio.4 Mn 0 . 3 Co 0>3 0 2 


tiAIOII 


e&gDH2| ^ £! Hl^bl 


100 AwiBwnsi Ahois aas(%/Ai- 
o\m) 


03E1 E2 


EC : DME = 50 : 50PC : DME = 
50 : 50BC : DME = 50 : 50 


0.050.050.07 



0| *M£.¥E\ S^B um SOI S^JHSSAI LiNi 04 Mn 0>3 Co 0 . 3 0 2 B MSEM 0«H bl^ SoH^OllAHSl gOHgOII B^ B^ OlI^Ell 
^B 10 »|S|% 0I4T B«AIZJ Al Al (Ml E1 E22| 2| bl^ SoH§ 2»SW0|| 2iCHAH£ MOIg ^sfMOl BXHSMI ^O^AH MOI^ m£ 

oi b«8^i asap. 

^ Al Ml D3. E1. E2°l bl^ SoH§ 2XFSXIB Al^ b|I2^M 3^. bl^ aoH^OilAHSl gOHgOll S!01AH2| B6f Btt OlI^Ell^ 
^AH 01110! H^^^il 3^LH|0IMB AlgB AIM 03 §y E12| ^ bl4^ SoH^ 2x[2J|b Stf B6[ Oil A 91 = ^ AH ¥HS1! 

31SLHI0IMB AlgB AIAIMI E22j bl^ 2»SX| CHI UI»OI CH^ MOIM ^sF^OI &Q\7HM MO\m m%0\ BS B6f8H BSD. 

SEB &OIB ^AIOII El. E201I SICH/HS gf^fflSSAI LiNi 0 . 4 Mn 0 . 3 Co 0 . 3 O 

2 B AJB81BSU. 6T3IB 41 Al Ml 01 - D5£| 3^2} 0JB3HIS «PIB LiNi,_ x Mn y M z 0 2 (^^OilAH M8 Co. Ti. V, Fe, Sn. B, Al. Si, 
P^¥Ei £^£lb ^01£ m21 gj^OIH. x = y + z. x g 0.6, 0.05 < y < 0.3 21 £^IB e.^S)°^ UBUiOillfe ^ I El 21 g,^ 

XHS. MiaCH LiNio.5 Mn 0>3 Co 0 . 2 0 2 SE^ UNi 0 . 4 Mn 0> , Co 0 .s 0 2 B MSSB 3^MI 2iOiAH£ DFB^XISI SOISD. 
WAIMI F1 f F2 a UIHMI TI. T2) 

AIMI F1. F2 §y blJHMI TI , T2MI 2i01AHb gRXHSSAI 012H21 S 6MI USWfif SOI ^>0|B AIAIMI 01 ~ D5MW gf^XHSS MS 
B LiNi 04 Mn 03 Co 0>3 0 2 Ml Sl01Aj21 Ni2J blUH gas^l 5fe BE. Mn a Co21 bl^M ^SAI^J >ig MgSHl. 3 01 2] b »3IB 
^ Al Ml D32] S¥2f D1BPUIS HI* 2oH^MIAH2j S OHM AH Mlfi@! 3\&\A\0\= (EC)2f 1 ,2-POH^AIMIB (DME)M 50:502| fl|2|tl|S 
^t^AI^J gOHB at bl* 2»a*IB ^Xile^P. 
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ne!i;n oiauii mo\ mm main fi. F2 a dijnoii n. t2°j at di4> Emm 2xf£!xioii ch chaise &3ie a aim di - oss\ 3^2* of 

&D\X\m o\0\ 100 MOIB^IIOII ViO\M°\ 1 £Sgg°l ^sfM (AtOIS §aS)B 3EA16H2. 3 ^HfM AIMI D32j 

2121 oieai oheHsi s 60ii <nsa uewihq. 



(S 6) 



eSSM EC : DME = 50 : 50 






100 Mo\mmi}°\ MQ\m m§.im{%/M 
o\m) 


AIAIOO D3^A|0j| F 
1 6IAI0II F2d|in0l| T 
1UIH0II T2 


LiNio.4 Mn 0<3 Co 0 . 3 O 2 LiNi 0> 4 Mn 0 
05 C00.55 0 2 LiNio.4 Mn 0 .i Co 0 ,5 
O2 UNio.4 Mn 0 .o3 C00.57 O2 LiNi Q 
.4 Mno.35 C00.25 0 2 


0.050.06 0.050.240.22 



0| S^¥Ei ga!j& df2j- HOI LiNh-x Mn y M z 0 2 Oil 9JiO\M Mn°J b|g^ UBLHfc y2| &0| 0.05 - 0.32] gflS g gr^JHS 

S A«fi AIAIOII D3, F1, F22] 2| bl4> 2oHi] 2»a»fe &?l£y°i »0I 0.03££ 3 gRXHS» MSS dlHOll T12] bl^ 25HI! 2 
XhSXIU y°l 2*0| 0.35S S gf^IIISM AfSB tJ| JHOtl T22] b|^ 28H§I 2»SXI0II dlofOI AtOIS ISsOl e*l8MI yo^/d AIOIM 

^01 en 5^1 er&w kko. 

m\H ^ Al 041 FI. F2 * blinOjl H ( T20ll &CHAife bl^ SoH^OiiAHSU gOH^AH 011112] 3H&LII0IM& 1 .2-P0IWAI0II&S 50:5 

02] »3H|£ SBAI2J gDHM A»»22U Btf Oil^Eil^^h 10 0I& gOHO|2 SLIM BOUIfed. Oil 

SCH HII^ 3>ML||0IM» 1,2-PDlWAIOIieS 40:602] fl|2«UIS £^AI£" SOHU 01112] 3hSHI0IMa ^UI0IM2F 1,2- 

DIOII^AIOIIBM 30:30:402] »|»d|S S&AI21 gOHM M§B 3^011 £[OiAi£ 0^^X12] SjJPI SOISC*. 

WAIWI G1, G2 ffi dIJaOII U1 - U4) 

gAIOII G1. G2 a UIJUMI U1 - U401I 2iCH AHfe gf^XHSSA) fi 701! USb*2* SOI &3IB 6! AIM D1 - O50IIAH gf^JHSS A I- 

Se LiNi 04 Mn 03 Co 03 0 2 §(HI HOI A) 3 Ni, Mn » Co2] dl^e 23AI2J 2s AfgSHEl, H 0]2lfe 4f3|B 61 AIM D32] 3^21 0>£ 
b|* 26H<™0flAH°J mm^M Mll@! 3hMU|0|e (EC) 2- 1 ,2-QB«A| CHI & (DME)e 50:5021 fl|2|b|£ SSAI2J gOHM Af§§f 

01 ^ di^ Sohh 2xf2xie sw-nmaa. 

nail) oik Til moi zjjae ^aioii gi, G2 a uiiaoii ui - U4°j at bi^ Emm 2xisxioii cushai^ ^7ie aiaioi di - dshi 
2f g^^xi^ 8101 100 AfoiB^xioii 2i ch ah °j 1 MoiM&2i ^2§^2j i^m (Ahoi s mmm)m ^Amn, n g2\m &}ie ^aioii 

D3. F1, F22J ^ Oie^ 0^2J fi 7WI OlM&i UEH4IHQ. 



(fi 7) 



sifgDH EC : DME = 50 : 50 






100 Ahoisxihxi^j Mo\m mmm{%/M 
o\m) 


^AIOII D3 ^A|(W F 
1 AIAIMI F2^AI0II G 
1^A|0|| G2b|H0|| U 
IblHWI U2b|JH01l U 
3UIH0II U4 


LiNio.4 Mno.3 C00.3 0 2 LiNio.4 Mn 0 
05 C00.55 0 2 LiNio.4 Mn 0 .i C00.5 

O 2 LiNi 0 .5 Mn 0 .o5 C00.45 0 2 LiNi c 
.5 Mno.3 C00.2 0 2 LiNio.35 Mno. 03 

C00.02 0 2 LiNio.35 Mno.o5 Co 0 .6 
0 2 LiNio.35 Mn 0 .3 C00.35 O 2 LiNi 0 . 3 
5 Mno.35 C00.3 O2 


0.050.06 0.050.050.050.260.280.31 0 
.32 



0| gJlf^¥Ei Sa»e SOI UNi,- x Mn y M z 0 2 Oil <&0\M Ni2| bl^M UEfLUfe (1 - x)2J g^OI 0.4 0|&°^ SI x2| 2^0| 

0.6 OimS S ^XHSM Afgel ^AIOII D3, F1 f F2. G1. G22J 2| y|^ 25H^ 2^2 life Ni2J U\mB UEIUife (1 - x)£| S^OI 0.35^ 
SI!, x£J »0| 0.6 MD g^^XHSM MSB UI JHOII U1 - U42| 2\ S6H^ 2»HX|M bl»« A^OIS mm^O] tm&H 

^ ah Moig ii^oi enm^ii s^sh sisiD. 

nam 4f?ie ^aioii gi. G2 a bunwi ui - U40ii ^cHAife hi^ SoH^oiiAH2j hoh^ah o\m& d\&\A\om% 1.2-p chi^ai chi &s 5 

0:50°J SiqUIS £UA|£J gDHM Mgg^OLI- »4f Oil ^ Ell ^ 10 X\m% 0\& E V ^E gOHO|2 fia^l BOinteQI. 

Oilmen fiMIS! ^MUlOlsa l t 2-PDIWA|0lie» 40:602J Xll^dl^ SSAI^J SDHU (HlUgH 9tMUI0IMa fi^^^O ^SUIOIMSf 1, 
2-CIDII^AIOil^e 30:30:402] xll^dl^ SSA12J gDHM Alg&l g^OII °[0iA1£ Dh2h^hX|SJ Sl}7^ ^OiSP. 



01^ ^01 g ^S2| HI 1 dl^ Emm 2X^XI01IAife g>^0il/H2J °^2J ^^^o^AH E.[g&^ ^ Alg 

S2f OI-MeH e^OI|A12J e^XHS2i ^^go^A] Blgi,^ Ufil ^slii Alg^ 3^ Oil 2iOiAi ( □ d|4* 25H^0ilA12j gOH^Ai 

0II^Eil = 2f B&J Oil^Eil^^^ 2|Z| a DH 26i xii oil CH6KM 10 XII 3% oi& BSS^ Ofe^i e^t B*i Oil^Eil^2F iH^ B4t Ojl^ 
Eil^M i,^ gOH^ gOH 2X1I2J 60 ^1^1% 0|^ M§o[£^ Si ^ I DH^Oil 0| dl^ SoH^0i|Ai2] 0\£ SE^OI I-ioFe^fe 

SiOl 01 dl^ SoH^0ilA12J HDH2I g>^JHS SI M^ZH^2}2J AhOl Oil SiOiAH SXIg^e XH5fA|5|fe ¥^gO| ^^Ife 301 

^x-iigoi Ahoie ^£01 bi^ SoH§ 2^siim 4= si^i @d. 
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nan e wschiaisi xii 2 biVa«a 2»axioiiAib e^oiiAi£j g^xHssj *&^°5ah bibbs eib ^ass a>sb a?oi a 

01/H. g^(HIAJ2| gf=XHS2| ?«S2£A|'LiNii-K MriyM^Og W SOU At MS Co. Ti, V, Fe. Sn, B, Al. Si, P5¥E1 £^£Jb 30j£ 1 
S°J 8£<0. x = y + z, x ^0.6, 0.05 £y ^0.3 21 SJIB E.^S)£§ UEWIOIXIb BIBBS US ^B A^g&2J O^MBi 

bl* 28H^01IAH2| gOHSOil B# Btf 0il±El|2^ 10 fl|S|% 0|tf B5?3£R 8PI OISOII 6WB 91 1 dl* 2xf£]X|°j S9» 

Djs^ms Mo\m mgo\ *?*b di* 2shi 2»ana bji oiia bibbs lib a&mviL &o\m°\ ni^j bb ^>iimoj 
b^jhssi n 1 di* ana 2xfsxisd£ xibbx b * an so. 

(57) m=?°\ mm 
b=?b 1. 

gf=a §y bl* 28H^M ?blB bl* Emm 2x^X1 Oil &0UH, #3IB B^«|A|2| S^JHSSI *£^o^ AH d|BBS UB ^B 

ttmmoi Mggfe bb. 4wa b^oiiaisi e^xHesi ?ss2sm bibbs eib ^bboi Aiasm, 4>oib bi* aa^oiiAisi g 

OH^h Btf Btf Oil ^ HI = a Btf (MI^EHsg BftShQ. B& B4f OH^Eil^Sf 4Htf Btf Oil ± Ell 5 ^ gOH BXIISI 10 XII 4% 0| 
& BSSjU- 0«a Btt 0II^EII52f Btf Oil^EH^M B2! gOPt gDH B9ISI 60 HI 3% 0I& BSSb ?§2M Sfe 
bl* S8HIJ 2»a». 

8?»2. 

fllBOl 2101 AH, tf?|B B& Btf 0il^El|S2f *H# Btf OIIAEilMM B2! SOW gDH BflSI 80 HI3% 014TB! *M ^§25 ofb bl 

* Emm 2»aw. 

B=?B 3. 

BI1B0II 910\M, &2IB 2>^0ilAH2| gf=XHS2| *£M2^AH LiNi,- x M x 0 2 (^SOilAI MS Co, Ti, V, Mn, Fe, Sn, B, Al. Si, P5^E| 
d^£lb 30i£ 1S2] ^OIH, 0 < x < 0.5 °J BJIB E^S)£S UEHHOHXIb BIBBS LIB mm AfgB ^§J 

25 6hb bl* 2oHii 2»ail. 

b?b 4. 

AI2B0II aiCHAH, #3|ff 8f^0||A|2| §>^XH^2J *£M°5AH UNii_ x M x 0 2 WSOIIAI MS Co, Ti, V. Mn. Fe. Sn, B, Al, Si. P^¥Ej 
£^£lb ^OiSE 1^£J ®±0\H, 0^x^0.5^ ^^IM G.^lf)°S UDUiOiXlb BIBBS L\M ^B MgB ^§ 

25 §te b|^ EoWm 2X\EX\. 
5. 

91B0II &OUH, bl^ S3H^2J gOH5 MgSfe &OIB B4f 0II^EII55AH Oill§!l 3SHI0IM2F 3^HI0IM2| ^0i£ 1 

m0\ BSaOi 2ib 5!M ^§2£ Sib bl^ SoHg 2X^X1. 

S=PB6. 

H2B0II SiOiAH, bl^ SoH^2J gOH5 Mg5te 6TPIB B6f 0II^Eil55A1 OIIBB ^MUlOISa n^^^i 3^HI0IMS| ^0i£ 1 
SOI BS90I 5!M ?§2£ 6fb bl^ 2oHii 2^2 XL 

H^B 7. 

XII3B0II SiOiAH, bl* 2oH5H°J gDH5 Mgate 4>^IB B6T Bti 0ll^9|s^AH OIBB 5hSUI0IM» 3^UI0I52J ^Oi£ 1 

soi bssioi ab 5ie f§2£ »b bi* Emm 2»BXI. 
b^b 8. 

XII1B0II SiOiAH, bl* 2oH5ij2l gDH5 AfgSfe tf^lfi AH4J- 01I^Ej|55AH POIIi 9JMUI0IB. CHI S 011^ 9JML||0|e f DIIB 
3ffiU|0|e Ql. gong 3FMLHIO|5°J 5jO|£ 1S0I BSSOi 2ib %m ^S25 5fe bl* SoHl 2»BXI. 

B?B9. 

HI2B0II 910\M, bl* 2oH2!j2) gDH5 AfgoFb 6T5IB 4tf Btf Oil ^91 5 5 AH POIIi 9tMHI0|e, Dill 0111 ^MUlOie, Dill H £i 

^^lhioim §y cioiii 3SUioieoj Ejo| £ ^oi Bssoi 2ib ^S25 mb bi* Emm 2^2x1. 
a=?a 10. 

SI3B0II SiOIAj. bl* SoH^2j gDH5 AFgofe 6f5|fi 0il^Eil55A1 PffllH ^MUIOIB. Dili 0111 ^MUIOIB. Dill H£i 
3^UI0I5 ^ CI Oil! 5^U|0|52J ^jCH£ 1S0I BS90H &b §S2^ 6fe bl* Emm 2X\EX\. 

a=?B 11. 

XII4B0II &01AH, bl* BoH^2j gDH5 A^6fe #3IB M6f B6t 0II^Eil55AH CI Oil B ^SUIOIB, Dill Oil! 3^LHI0|M, Dill 
3f£LHI0IM SI CI 0111 3H2W0IM2I ^0\£ 1SOI BSSOj 2ib ^§2^ 6fe bl* SoHg 2^2 XI. 

B=?B 12. 

SI5B0II SiOiAi, bl* SoH°ij°J gDH5 A^Ste ^IB B^ 0il^Eil55AH CI DUB 9^HI0|m, Dill Oill 3^MI0I5. Dill 
^£UI0IM §Lj CI Oill 3«LHI0IM2| ^jCH£ 1SOI BSSCH 2ib 2!i f§21 6te bl* 2oH^ 2X^X1. 

a?s 13. 
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WIPS PIView 3.3.3.1 



BI6&0II 910\M f bl4< BMStSfgOHS Mg8fe 4K>|£ Btf OII^0| = ^AH POIIl ^fiLMOim. DUD 0111 ^SUIOIM. Dill H^U 
d^UIOIS % POili! 9JML||0|es| 2sk>|£ ^oi a^EIOi ftb 2s ^§2M 6fb bl4> 2!oH§i 2»BX|. 

S?» 14. 

H7B0II 2JOUH, bl* £8H^2| gOH£ Afgsfe Btf Oil^Ei|e^AH PENH 9IMUI0IS. Oil Bt CHI ^ 9jamO|S f Dill H£i 

^SUIOI^ S P0II1 3^UI0IM£| 3(X£ 1§0I aft90l Sib 2^ ofb bl4> BoWE 2»BXI. 

a=?a 15. 

g=i SI bl^ SoH^ie ?bl» bl4> 2»BXI0II aoi/rf. &=OII/HSJ g^XHSSI ^£^^AH LiNi,.* Mn y M z 0 2 ( 

±\§Q\\M MB Co, Ti, V, Fe, Sn, B, Al, Si, PS¥Ei £§*£lb 3 01^ 1^2] ^OIH. x = y + z, x <C0.6. 0.05 ^y <£0.3 2J 2W\m El 

^»)2£ UBmoixib Bie&s U in mm &mmo\ Msgt ea, &pie s^oii/hsi g^jn^2j ?«so£/h aisaf* eib tf» 

MOI M89DI. «?IK b|^ 28H^0IIAH2J gDH^Oil gtf Stf OII^EIIs^ 10 a|S|% 0|& 3.M *go£ Ste HI* SoHI! 2X\ 

a xi. 



a=?s 16. 

315B0I aW/rf, bl4> B6H^0IIAi2| SDH^OII S&f Btf 30 ~ 70 XD4%9 g^OIIAH USSIb ^§°S 6Fb 

bl4> 26HII 2»SXI. 

a=?a 17. 

n 159011 &OIAH, bl4> 2SH2»2| gOH^ Afgofe Btf OilAEil^AH 011013! ^SUIOIMH 3f£UI0|M2J 30i£ 

isoi s^aoi sib 3i ^s°^ mb bi^ asHii 2»axi. 
a=?a 18. 

aneaoi Sioi/H. bi^ aw^si ^dhm Afgrnb a^ie o^ea^ai oma ^uioimsi n^nei ^^uioimsj ^ich^ 
isoi affacx ab ^§2s ate ai* sshii 2»axi. 

£S 1 
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